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ABSTBACT 

^ The prisary goal of early reading instroction, 
according to this pai^er, should be^to teach children to cosprehend 
vritten discoti;cs# in a sanner sisilar to that for oral diicoorse 
because both types of discourse reguire decoding ability — graphic or 
'acoi|9tic^ The paper asserts that to siifly design reading instroction 
to achieve the subgoal of decoding (which stess scst often to be the 
ctfM) is likely to lead to yuhseguebt ditficulty in achieving the 
pristt^j^goal of cosprehensicn. The ^aper describes^a five-stage 
systes of discourse cosjprehension, ascending frcs the basic level of 
graphic input to the highest level shere inferred propositions-^ 
(cosprehensiony are processed. Ulustraticns of these teit based ' 
inferences, as they ace used by children in telling and retelling w 
stories shoe hoe the systesatic study cf discourse ccsprehension can 
be applied to beginbii^ reading instruction b (The discussion 
folloiring presMtatlcn of the paper is attached.) (BI) 



e Beproductions supplied bf IDBS are th^e best that cAa be sade ^ 
^ froB tbe original dooi^st. ^ 

eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeieeeeeee%eeei»eeeeeeeeeeeee##eeeeeeeeee.eee 



Ul OiPABTMiXT OF Mi AlTH 
E0UCAT'0»<4«fEl.^A»P 
NATIONAL i»<4TtTgTE Of 
iOUCATiON 

S "*S BEEN 6|PB'. 

D.'EO E«A'-'.* AS ce:e .e: tb-v 

• M f pf B ics CO C -NCC- J ^ 

A' SO * PC*»'SC*-.E"^-&-P*'-*'- 
j'A'ES >: SC SE'E.:** • sfPSP 

'^ES'C^f A.SA* CSA> '<*E 1^ 

EC,:*" CN pc> ' 



'1 • 



rsJ 



Discourse Corprehension and Early Reading 



Carl Frederiksen 
National Institute of Education 
, 1200 19th Street N. W. 
Washington,' D. C. 20208 

■ s 



Confefences supporred by a grant to the Learr.mg Research and Development 
Center fron the N'ational TTrtitute of Edjcaticn (NIE) , United States 
Departi2ent of Health, Zdjcation, and Welfare, as parr o: NIE's Cc-peasatory 
Education Study; The opinions expressed do not- necessarily reflect ;the 
position or policy of NIE, and no official endorsement should be inf e'rred . 
NIE Contract r400-75-00-9 



This pape^ was presented at the coaf erence on Theory and Practice of 
^ Beginning Reading Instruction, University ^o^ Pittsburgh, Learning Research 



-and^ Development Center, April 1976 • 



J. 



erIcJ 




Carl H. Frederi>:s€". 

JZational Institute of E:d;x:ation 
1200' 19th. Street W. 
VTasHington, D. 20208 



; . ; 

There are tv.o points of c2epart;:n:e in approaching, bee Lining 
reading instracticn. Cne could, an the one hard, start with an ' 
understanding of -^tat a child's capabilities are in orod'jcLng 
aand ocrprehendLng oral l^Lng'jage; or one could begin -^th a 
oond^Ttion of the ability one Aonts the child to accroirc — prof- 
iciency in ccrprehending v.xittan disoo^se — and atterrpt to design 
reading instruction to prcnote the'cfe'/elofinent of this ability • 
Ideally / one would approacii riding instruction vdth an under* • 
standing both of tbe child's current linguistic abilitj^ especially 
Q)e ability to ccrprehend oral discourse, and of the process of 
skilled rea d i n g. Yet, we still knav very little about the cogniti\'e 
.panoct^ses underlying the ability to tmderstand discourse, either, in 
children abcwt to begin readiag instruction or in skilled readelrs, 
ISius, beginning 'reading instruction has in the past been based mere 
on untested eissirptions abcwt the nature of th^ comrehcnsicr 
tituues s and what is required to leam to ccrprchervJ written text, 
t3hm on an adequate understanding of low children carnreherxi oral • 
d iro o u rse or leacn to ccnprdiend written discourse. i 

Ihe pnesent.diapter* has two princinal ^jorftives. Fii^, after 
bdl^y ^laractcrizinq present theories and knowledge about 
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. disct>Jirse OTT^rchcn'^ion, it will att^rr^t to i^^.^^.ti^/ aoals for 

beginning readir.a in^trurticr. vhich ta>:e these thrxjricn and 

kncwledge L^.to ;iccc--^t. In particralar, it v:ill establish that tr^c 

prirar\' a^inl erf C'lrly rc:^imc: instr^jcticn s^'^uld be to teach 

children to' ccn^rehnnd v.Tittcn disco-irse Ln a rannor sirllar to 

oicil discourse, the principal difference boir*q tha£ re:: dine in\^l\'es 

» 

cSeocxiing grachic infcrraticn '^tiile oral lanq-aage ccrprahcnsian 

involves decoding aco^ostic infcrraticn. h necessary s^ub-goal, t^".an, 

is to teach graphic deocxding. •^crrcr.'er, it vdll ^>e ar^jed, desicnino 

instructicn in earlv readiny-^lely to achie\^ t;he su}x:oal o^ 

, ^ . - ^ '% 

graphic ceoodmg is li>^ly to lead to subsequ^t diff ieultv' in 

achieving the primary goal of ccrprehension , especially in ahildren 

who have difficulty in learning to decode. 

Second,, certain recent theoretical and ^t>rx3oloqical de/sloo- 

. • • • \ 

merits in the study of children's disoo»ars€( ccrprehension will be 
described which can ccntribute to our kno^:ledge of the process of ' 
orsd. discourse ccrprehensicn in cidldren beginning to read and "of 
the relationship of oral di-scxnarse processing to the orocessing of . 
written ^soourse in early reading. The t-^ry has tv^o'carponents: 

(1) a representation of the propositiaial knowledge structures 
vdiich underlie the production and oorprehmsion of discourse; ^*d 

(2) a taxoncny of text-based inferences in discourse ccrprehension. 
The taxonory identifios classes of inferential operations vtiich rvr/- 
be applied to propositions given in a discourse to generate ncw 
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(inferred) prcpositioial stxiicturcs* Sino^ the first axpcxicint of 

the theory has been presented elser.tiere (FrederiJcscny 1975a) | the 

•» • 

present chapter will oCncentrate cr, the second ccrponcnt — te>:t-based 

41 

lnfereroe > 

>^^"^ The methodological develcjnent consists of codiiig procedures 
which allcv one: (1) to deteinine frur, a child's st6r/ (or other 
disodcfse) recall' precj^sely what prepositional inf oipration a child 
ha^ recalled frcr. a story, and (2)^ to investigate the §peqific ^ 
inferential operations a child has frplq^'ed in ccrpreherding and 
^jptelling a story, Te>ct-based inference are investigated by 
cCEparinQ those prcpositicns in a child's story recall which are 
hot eDq>licitly r^reserted in thie .story presented to the chiid^ to 
those which are explicitly r^reso^bed in the story. The method 
' ' ' pxovides a very detailed acocrat of the )dnds^and mxnt of semantic 
i nft a nn aticr. a child acquires frcn^'a stoiy, and of the inference^ he . 
Bakes in corprehending the story. Thus, the nethod pzovides 
gensitlve indices of how a child prooesses a story during reading 
or . oral discourse ocmuehehsion. s _ _> 

Filially, the p^^er will briefly consider how these developnents 
Bay ooDtriBute to acpcxrplishing the priinary goal of ccjrpr^»ision 
in early reading, ^plications to the assessreht and diagnosis of ' 
41ffftrenoes ]3etween duldren's processing of oral and written 
discourse and to begiiming reading instructicn will he disossed. 
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Co ry r ehens ion asd Early Reading 

cxx^^/enticnal v-ay to thirJc about the reading process (and 

the process of oral la':cru3c:e ccrrorehension) is ta begin by 

dListinguishing different processing le^.^ls 'A-hich are. associated 

with^ different Lntemal ^representations of graphic (or acoi^tic) 

ir^3Ut infoirstion. All that- is required to establish distinct 

processing le^/els is to^jstablish that a linguistic Input is 

represented by near^ of different abstract i nterr^l* codes sudh that 
• 

^ each code is distinct f rcn the otters ann tte codes nay be caneratcd 
fton one another in sequence. Figtire 1 s*»rrarizes fi\'e processing 
levels associated ^Ith fcKi* distinct Lntemal oociesr^ Since there 
is sitetantial evidence foi^ the existei^ce of ead) of these i/itemal 

•codes ard sir^re eadi code nay be derived fron a code earlier in the 
sequence, the prtxessing levels in Fig. 1 iray be regarded as given 
and tak£j\ as a^ point of departure in thinking about the ocrprehension^ 

. pococess. 



Insert Fig. 1 aboot here 



Bie first level of internal code j fepr e ^ts a grsphic (or 

-acoustic) input as a set of abstract visual (or acoustic) features. 

The existence of an . abstract feature bode has bee^ established by ' 

- r ese arch on visual and auditory infonnation procds^ing (cf. Lindsay 

& Nootan, 1972) and by many esqjerijnental studies ofVe.g.) letter 
* ** ^ \ 

md vexed recognition (cf*. Neisser> 1957; Gibson and Levin, 1975) . 
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The neural processes vhich operate on a grachic (or acoustic) input 
and produce, an anoodincf of the irput inforratiOTi as ^ set of abstract 
^visual' (or auditlor/) features are referred to collectively as feature 
analysis in Fiq. 1. - , - • » 

*Tbe second processing le^.-el involves the generation of' an internal 

u . , ♦ ' , ^ 

information structure consisting o5 a seq^uencc of linguistic units — 

normally a string of lexiccil ccncept^^nd grcrratical rorpherxB^ — frtn" 

the available feature inforraticn. Ihe process ^^ach^generates this 

abstract la^jage code frcn a set of graphic (or acojstic) features 

will be ^ferred to as graphic (or aooustic ) decodi^/7 . Decoding is a • 

oorplex pattern recogniticn process which operates both cn the abstract 

feature oode and on an intemail lexicon which- contains infomation 

about vcrds — their promjnciaticn, orthograj^c structure, syntactic 

«tegories, meaning, and oraqnatic infomation about, wrd usage. 

'Decoding itself rray involve additional intamediate internal codes 

co n si s ti n g of sequences of \inits such a^ p^wnenes (phcx»nic ocx3e) or 

octijographic patterns (cythogr ap hic code) . By far the roost Sttafition* 

has been given-tjo decoding proces^s in research and instructional 

design related to early readmg (cf . Gi£>son & Levin, 1975) . Ifesearch 

iftsaes ;ooricaminq the nature of the deodding ocrponmt of discourse 

ananeheneion will not be the cenoem of the present paper. No doubt 

they will be dicussod by othgrs.at this conference (c.fv^ Venosky and 

>*s dvipter in the present voltme) . ' V * 

3he tiiird level involves the genferation of an internal represent- 
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atia\ of the Syntactic stractiire of a language strirjg. vrhile ps^/dyy- 
linguistic research has established beyand a doubt that such a 
r e p resentation occurs, the specific nature of the' 5^/ntact;ic represent- 
ation of the syntactic ccrpcnent of* the ccrprchensicxi process is ■ 

. sn open CTjestion. "v^iile rany ps-/cholinquists m the past have ipccepted 
the r^resentaticn of sentence strocture associated with generaty/c 
transforratixjnal gramar ai^the internal representatim of sentence 
stxxx±ure, the notion that a grartrar O'jght to be "psychologically 
realistic" now been accepted by ILnquists art3 psycholinguists 

^ associated w^th' the generative gramar tradition, leadLng then to 
ansider altemati%'es to generative grarrar which appear ta be nore 
plausible psychologically P Ccrpotatioftal approachos to ^ritax ^^3ear 
to be .particularly premising as psydxslingiiistic irodels of syntactic 
processing (e.g., Vfoods" (i?70) and' Kaplan.' s {1972) augnented transi- 
ticn network' gra^ars) , especially if they are designed to operate as 
cai|3dr«its of systsns vMch generate senantic interpretations ^f \ 

-^aentmces (e.g., Winograd's (1972) procedural gramar). 

The fourth- aixi fifth levels of processing involve the repres^ta- 
ticn of the senantic (propositional) "oontrnf of a linguistic ir^xit. 
Ihe first of these, the- interpretive ccnponent , takes the syntactic 
structure of a language string and uses it to generate a ^oposi- 
tionad structure oonsistina of a r^twork of concepts and senantic* 
Illations linking these concepts into senantic networics. TTie 
attaffi to 'specify Mnantic structures for EJ>glish sertteK::es is 
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a problcn that has ocojpiod . L'^/v-estiqators in linguistics (e.g.) Chafo,, 

1970; Leech, 1969; Rri-ns, 1975) , obrputational lijvgui^ts (e.g*. , 

Simons, 1973) and artificial Intelligence (e.g. Schaak, 1973; 

Winograd, 1972). Ps^'cro legists ha^/c approached the problcn'as one of 

^jecifyirjg the fom in wtiich prroositional inforraticn is represent^ - 

iji rerory ?cf . Crothers, 1975; FrederLksen, 1975^; Kintspn', 1975; 

^toman & RtmeLhart, 1975i . The most Lnteresting attcrpts to specify 

models of the process of semantic interpretatian ha'/e bee^ rade by" ' 

ccrputer scientists ha^^e atteipted to progran ccrpraters to ans'^r 

» 

questiOTis or in other v;sys deroistrate an abilitry to "understand'' 
Ihglish sentences (cf . Wihograd, 1972; Scb^> 1973) . 

f 

The fifth and highest level processing oorponent operates entirely 
on pi,ouusitions , generatii^ new propositions frcn prt^sitions utiich 
are given, e.g.,^fran prior discourse, frcn discourse context, or 
fran previously acquired )cnowledge about the wrld. Any such prtxess - 
%rLll be refered to here as ijxfereiv:e , Jtote that there is no i^jlied 
referenoe to txuth-Vcdue oj; conditions of valid inference ih the 
present definition of infereaxe. Any prppc^itioi which can be 
ganexata? frcn one or nore givai pr opositions by ireans of specified 
c?«ations (to be discussed later) will be referred to as an 
inferred prmosition . Inferential processes in discourse ocrprehension 
have beooie a central 'topic anong- viorkers in the fields of artificial 
Intellegence and ocnputational linguistics who arc interested in ^ 
bulldii^ "intelligent* language understai^iing systoiw (Schank & Rioger, 
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1974; Rieger, 1975, 1376; Wilks, 1975; Wirpqrad, 1972; Co11l4, •^•:amock, 
Aiello> aryl •liller, 1975; Collins, 1976). In acVJitiOT to pro^/idim 
theories of ho^-; inference operates in langu^e arprahcnsicr^, thi^ ^v^ork 
mates clear the extant to v;hich inference^ is inv'plved in the e^.'errlay 
processing of natural language discourse. Furthermore, as was indicated 
' in an earlier gaper (FredoriJcsen , 1976a) , prcxx)sitions";vhi'ch are infer- 
entially related frequently occur, in discourse although the inferential 

' relatiOTis arx«^ prepositions Tray not alv/ays be explicitly e>^ressed. The 
existffice. of ^high-level "text racro-structures" involving such Infer- 
entially related propositicris has been reoogniz^ by a nurfcer of . 
contributors to thie field of discourse analysis (e.g., Crothers, 1975; 
Rurelhart, 1975; van Dijk, 1976; Kintsch & '/an Dijk, 1976) . Thi's - 
fact together vath the fact that a hc^ of language prooessing' prcblens 
at the discourse level (e.g., anaphora) require Inference for their 
solutioni^ establish that a di«xxirte ocrprehension sysben imist ernbody 
high-level inferential processes, 

.Wiile discourse ocrprehensions certainly involves the processing' 
levels indicated in Fig. 1, the nost irportant qoesticxis about the 
nature of discourse processing renain to be answered, ifliat is the 
fooa of internal repre sentation or. internal 'oode at each processing 
level? VcM 6cas each^ ocnponcnt process operate? .ifav; do these 
ocnponent prooesa|es interact? This last question is the key to 
understanding hew the obrprehGnsion process c^xrates as a whole. It 

- is the occplex intercictions armg ocji^OTGnt 'proocsses that have 1 
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posqS the -greatest theoretical 'challenge to those att£ypting to npdel 

.the ocrprehension process in any detail (e.q., V7inograd, 1972). 

i 

Ihere $to te,r) contrasting concentior^ of ha^i different ocrponents 
of the discourse ocrprehension systen interact. In one ccxiception, 
which we shall refer to as the bottcn-up conception of discourse 

; / _ . 

processing^ cecodL^, syntactic orocessiPig, and semantic interpreta- 

tion aiis^c^Dnceived of as occuring in* sequence. 1t>e tepn ''hot tan-up" 

"** ^ ^ 

•refers to the fact that Icwer level processes occur prior. to (and 
are irijqijendent of) higher level processes. In the bottcn-up 
cqnceptioi, the processes by which a persOT understands a discourse 
"aoe controlled by the textual input, that^is, there is 'a ^ore or 
less autcnatic parsing of each sentence in an irput text followed 
by sanantic interpretation based on sentence syntax. Tte botton-up 
oonoepticn has t^ided to be pfedoninant in the thinking of 
psydclingioists a^d reading researd^ers. The current erphasis on 
^-^afeooding iji early reading nates sense if the ocqprehension pnxess. 
is essentially botton-ip in its organization.^ However, recent atterpts 
to program ocnputers to "understand'* language, e.g., tp answer 
<y i OTficrs and carry out English dialogue, have established clearly 
that language oixpr^hension sj^stens.must opferate in a more corpiex 
fashion than is consistent vdth a purely botton-i^ conception of ^ 
<Usodurso processing. For exatple, vdiile Winograd's (1972? corputer 
program to understand natural language* is organized aipund a syntactic 
parser, it requires semantic and dedactiye (InfeaDential) routines 
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• vrfdch interact with the parser in cxrplex ways. Thus, although the 
•parser in V.inograd's s\'stm calls these other qcrpdrcnts- V/f^,en it is 

Fieoessary to ccrplete s^titaC^tic aniaysis and serantic interpretation 
(e-.g,, in ,deteixiinxr.c prcr.orir.al reference), his systei* incorporate^- 
the notiop that the process of ccrcrehensicn inwlves thfe ability of- 

• a larigiiage user^-^to coriine syntactic ^ sarantic, and inferential 
procedural kncwledce in an interacti^;e fashion to produce a serantic ' 
interpretation of sentential inputs.* , • * ' . . - ' 

. Tbe segond ccnc^tioh represents an cpbosite' e>rtr€re in v.tlch 

the syntactic arj3 interpretive oCrponents are presured to be alvays, . 

under the control of hich-leveL inferential processes.' For e?^arple, 

in Schank's -(1972, 1973) system, ocrprehensicn is regarded as a 

process of mappij>g f rcr.. graimatical and lexical infbiration contained 

in ijput senter-ces to "oonceptucd dependency rietworks*'* A oaiceptual' 

dependency netvvork is generated directly, fron a feniniinal) syntactic 

* 

parsing of an input 'sentence and fron world knowledge and knowledge 
about the context of an uttetance. Lexical yerbs are transforr«2 or - 
deocrposed into -prinitive "cas^ frames" pontaining slots vwtiich cj^ 
be filled by input, lexical concepjts or other stored concepts. Ey 
identifyii^ a verb, retrieving its primitive case^ frazne and assigfdng 
concepts fxtfm an input sentence or sentence oontQct into "slots" in 
tjie fraroe, the system c^)erates primebrily at an inferential level, 
using Icwer level ccrponents as necessary to "instantiate" th^ storpd 
frames, thus building xjp a cdncei?tudl dependency netv^ork which "fits" 
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/ ' ' • - • ^ ' . 

^ the input ''data.*' Ttiuir the system operates primrily in a tno-^nryn 

%- ^ ^ 

fashion, IV* aspects of Schank's svsten, the notion of a franc/ 

■ • • ^ V 

- structure and the use. of. inference in senantic interpretation, nave ^ 




proved to bejextranely poiJerful ideas (cf., ftirj^^J^P^t^ilks^ 1975;. 
Sdiank & Rieger, 1974) . . ^ 

The psychological evidence' for tfcp-down processes in. discourse 
coqprehensicn goes back to Eartlett's KM^ZTS brigljial experirnents on ■ 
pon^tructive menory for text. The notion of a frane structure is 
not unlike Bartlett*s notion of a scheroa (Bobrcv & Jforran, 1975) . 
feansford and Franks (1971) revived^artlett's "ocxistructive" approad^ 
to discourse ocrprehension with' the dertnstraticai that in understanding 
sentences su^jocts gener^ite new information which was not e5q)licit in- 
the ii^xxt sent^K3es. Purtheipjre, they do not discriminate between ^ ^ 
sthe t>o lands of infomatiOT, that vMdiVgis explicit in the text and 
that whidi was not* In our otM woric (FrederUcsen, l975b) we have 
Investigated inferr^i-'prr^sitio?^ vMdi are present in subjects' 
discourse recalls, establishing that inferences are generated during 
iifJut processihg. Furthemore, y^l975c) have manipulated 
contextusd factors whidi ought to arintiol the extent of inference and 
procbioed the expected contextual effects oh extent of inferential 
.prooessinp. It was mssible, to oonclucte that mst of th6se inforcnces 
were genereited clxffing' input processing/ In another study (FroderiKson, 
197€a) we have oBtal^lasJiod that ^ixjpositions pi^^sented early in a text 
aflfect the procc^^fng of pr op os itions pres^aited later in ijcp text to 
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\Mch they are 'infercntially related. \ • . 

^ Ihe research v.-hich has been described is consistent with the 

tollwLnq assurption: ^ / / --^ . ' . 

Assir ption 1. norr.4l characteristic of s<illcx^. reading and 
oral disco^jcj'se ccrprehension is the occurrence of high-le\'el 
inferent ial processes ^^hich interact' v:ith other ccr-ponent 
proo^sses 'in a tco^avTi .ranner . . . 

A principal reason why^an efficient discourse processing syster. has 

to have too-iSoivn characteristics is that -sucdi 'processLng is essential 
*to eliminate the . enomdus processing load which discourse wuld place 

on a botton-\jp syst^. .Ihe adoption of tjc^)-dCF/.n processing strategies 

'is a pc^/erful means ,of reducing such intolerable processing load. ^ r 

« 

Dtanples of top-<3cwn strategies are the occurence of text-^^ased 

inferences in discourse ocrprehension, inferential control of senantic 

^•^interpretation and synt|ictic processing, axYi l±^use of coqtextiaal 

infonnatim to facilitate decoding. 

-AssizTPtion^l nafeircilly lea^qne to cisk if there are oonditiais 

which vjpuld lead a person to process linguistic inputs in a predomi- 

*nately botton-up manner. VJhile nany expor^ts of the top-<iown 

oonoaption vould argue ±hat larxruage processing is alv/ays top-dcwH/ 

there *jnay be oonditicns whidi wuld lead to a rore bottcn-up node of 

process inter^cticn in discourse ocrprehension. Related to the present 

\ 

question is the J^pothesi? whidi has been proposed recently (LaDcrqo 
and Sanucls, 1974; Perfetti and Lesgold, 1975) that persons vrfio are not 
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profieiOTt in decoding will fail to ccrprehend because, after they 
have finished decoding a message^ they will have inadequate processing 
resources r^sainir^ to ccrplcte higher levels 'of syntactic and 
sanantic analysis, VThile this hypothesis reflects a bottotMjp 
conc^icai of discourse processiiig^ a seccrd assumption may be offered 
iirfiidi propels a more profound effect of encountering difficulty in 
decoding dr other lew-level processing on the discourse processing 
system • ' 

t 

s 

• .AssurptiCTi 2. If a persOTi encounters difficulty in decoding 
or other lo^^-level discourse proceslsing^ he is litelv to 
m^i, to fi bottOThiro node of discoursb processing with 
reqpect»to all renaining prpcessim ]A^ls, thus failing to 
gnplcy those inferential ard other top-doiffl processing stH tegies 

v^iich arg c haracteristic of his normal discourse Drocessincr. i 

I ^ 

Assurption 2 predicts tMkt encountering difficulty in deoodiffj * 
will ^fect not only what prpcessynq resources renain, but also tie 
nature of the ocrprehension process itself • Similarly^ it predicts 
that enqountering difficulty in processing sentence syntax or with 
interpretation due^ e.g.^ to unf^liar content would have 
siin ila r effects. If this assurption is valid, then we would expqct 
ricilled and unskilled readers to differ not only with respect to 
decoding ptof iciency; we wuld also expect that wiskilled reac^ers 
loflillearh^ fSooesswitfen discourse in such a wsaythat they would 
fail to acjply the pcjwerful top-down inferential processed they have 
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av2dlable -for processing t^ral qisoourse^ to the processing of vvTittcn 
text. * 

While theye is as//et ^^ery little evidence bearirig directly 
on AssiJcption '2 , there is a. body of research* which is siiggestive 
ai>d consistent vit;^^ this ass\rT?tion (cf • Gil^son & Levin, 1975) • 
Gibson and Levin' conclude tfieir review of this literature with 
the folla^arig sxrrary: ^ * 
"Good ar^ pdbr readers do not necessarily differ in 
the ability 'to transfom a written word to speech, 
in other v^ords, in the nechanics of reading. The . 
abiljLty to use la^er \jriits and to nake. inferences 
froTi tbe text is involved in skjjilLlQl reading rath*er 
than sirply the ability to decode, so that skilled 
dectidGTS who have not leamod to organize the text 

into higher-onSer grocpinqs nay still be poor 

^ C . ' ' ' 

readers, sq far as oonpre}>ension is concerned" 

(Gibson & Levin, 1975> p. 391) • 

HhaE A5S\X!ption 2- offers is an explanation of why gdM and poor 

reac3o3rs wijo -^f fer only miimrally in deoximg ability would be 

/ 

€9q?ected to esdiibit su± striJojig differences in the ability to 
oarrprehend written text. 

Vtiat, then, is the nature of reading acquisition during the 
early grades? Acoording to the present view, leamii^ to read 
involves both the aoquisition of graphic decoding processes and 
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learning to agply the full po^ of ^he oral discourse processing 
systan to vritten text. The prbblen is that even if beginning 
reading instnxrticn able to tnahe a cJiild fts ef f icicsnt iji 
graphic dsooding as in acoustic decodir^, this would 'be no 
guarantee that the chijd would' process written text c^s ef f ici- . 
ently or in the-sane manner as oral discourse. In fact, 
, instruction designed to efficiently ^teaciv'*d^codirx; s\±>skills 
may actually have dera^ characteristics v^-hich cause children to 
appaooadti reading in 'a relatively bottoi-u?) manner vhetl^ or not 
,thfey experience difficulty' in decoding. D.'en the seeriingly 
inocuous task of oral.readipg nay bias a child to approach 
reading as a task essentially different frcn that of -oral 

langilage^ccrprehension. ^3he argirent for teaching decoding 

> 

<iirectly is not that a child cannot otherwise ieam to decode 
(of. Soderber^'s (1976) case studies of preschool children 
gleaming to deoode ^xxitaneously) ; it is that there is an 
^igprease iii efficiency if decoding is taught directly » the 
iiqpl^Lcation being, consistent vritl^ a bottcrM;^ conc^^tion of 
disoo urse processing, that maJdiig the child an ef^ciert decoder 
will result autonatically in the child's being able to apply his 
oral language skills to written text. HcfA^cvr^r, if the increase 
in efficiency in teaching decoding is boixiht at the expense of 
{xodocing a child who processes dis c o urse in a manner whidi is 
fiatidaDentally dUlferent fran how he pi?ocesses oral discourse. 
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it is not worth the cx:>st. 

•v. 

"4 

Early reading in^tructicxi, then, nust be oriented tcwards 
ac^ueving the folla-;ing te.o goals: " 

(1)' the prinar^^ coal o5 early reading Lnstraction is to teach . 

~ St 

children to nrocess v.Tittcn discxjurse in the scs^n rvgmer as 

5±3* ' . 

oral disoourso; cind (2) a srjibsidiary goal is to assist th^ child 

in de^.^lcping efficient processes for dtKxding vnrittcn laxxniagG. 

The problen is to design J^eginning reading instruction to 

» • • 

.simltanecusly acocrplish both goals. Hcwe*/er, if attaL^nent of 
the priirary goal necessitates- scne^ inefficiency with 'respect to 
the secty y^y y goal, .then th^t inefficiency nust be tolerated. 

If beginning reading instruction isjta^cocrplish both of 
these goalsr it jnust'be based ot an underS^nfling of the processes 
children have available to th^en for ooqprehendij>3 oral disoourse 
as they begin to read, of de^jselcpr^ental ch*anges vAudi take 'place 
in teal disoourse processing during tte perio^ of early reading, 
and of changes which take plaqe in the processii^ of written 
discourse as a ciiild Idams to read. It will also require that 
%0e have kvailable procedures for determining ha^ a child is 
ptbcessljvj' oral and written discourse and whether he is processing 
both oral and written discourse in the sane inannar. In the m^xt 

.sectifin, sbne recent thepretical and ncthodplogical doveloFnmt.s . 

r 

will be prcsenfcDd which provide both an approach to describing 
diildrm^^Tpraxssi^ of oral and written disccwrse and a procedure 
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v*iich is ac2^>table for use in the classrtjcn for detemining riow a 
child differs in his processing of oral and written discourse, The 
Story retelling task, which is eroloyed is both natural for children 
and suitable for usq .as an instructic^-al task. 



\ 
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» ' * * 

' / ' Tfext-^ased Inference in Children's Story Ccrprahensiflfi * 

The previous disaissian identified five processing Ic^Als in 

discourse ocrpreha-^sion on the basis of different internal represent- ' 

, ations of a linguistic input • Ccrprehensicbn v.'as cfescriber? as a prdccss 

by whidi a senantic (propDsitional) representation is genera te^y fron 

input discourse. 'Acquired prooositicml kna^.-led^e ^.'as d^sci^bed as 

falling -into t^K> cateqories — that v^hich results directly fron senantic 

ijiteipretation of an input text and that which p.s not explicitly 

represented^ in a text and hence mist be inferred by a listener or ' 

reader, lb <||scribe the processes of seraantic interpretatioi arid 

inference in any detail will require that we ^first he able to specify 

the explicit prppositional content of a discourse, 

A natfaral ajproach to the problem ctf cpecif^ing the pn^x>sitional ' 

content of disocxjrse is to consider the other H^lf of the ocmunication 

process — discourse producticyi . Figure 2 presents, a doriteption *of the 
^^^^^^^^^^^^^ 

pcocess^cf discourse producticffi in which a text is viev«3 as resultihg 
fron a series of o c r ra micative decisions ^rf^ereby a ^seaker (ar writdr) 
generates discourse fron his store of "message relevant" conceptual 
and prepositional knowledge. %»3he store of semantic krpwledge fron 
which a tpyhv^l messa^ is derived will be referred to as a nc55.saoe , 
^Cfcain , In the prosent-oonoeption, discourse production in^/olve^ throe 
levels of decision, each of which determi/)es a different aspect of 
' discourse structure— setentic (proposit;ion^l)_9pntent, textual orgoni- 
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zation and cx*esicn, an^ sentence stnigrturc. the first decision • 
level, a speaker (or writer) re%rie^/es units of septic inforration 
for explicit incorporation -into a disooifige. "Tiis selection- orocess - 
reflects pracr.^tic assirption^ ' speahei;, (or \vriter) nakes about v^t 

• * 

knowledge he already shares vrith the persoi being addressed and about • 
the inferential capabilities of the addressee. That pn^x>sitional 
Jorwledqe vvW.ch a spea}:er (or v.riter) selects for exolicit incoitora- 
ticn into a message is called a ressage base . At the seccni^ le'/el of 
decision, a -speaV^ (or v.Titer) rakes s taging decisions which de-temine 
hcv the'selectef units of serantic inforraticn are to be organized into 
discourse, ijicluding decisiccs about sequence, topical i zation, refer- 
encae, and oprrespcnc^nce between- senantic units (such as propositions) 
and textual units <such as sentences)! ihe resulting -sta<^" nnssage^ 
base is referred to here as a text base , L^icating that it contains . . 
both •textwal" and sorantic inforration. Finally, a ^^eakftr applies _ 
his knowledge o;f sentence structure to generate a. sequence of sentffK:es 
fron the text base. Each of thes^ decision levels ^ invplves ooxuni- 
cative decisions which s\xxessiVely reduce the anount of free yariation 
in text. Pr^sinablyi nost free variation is elLiinated at the level of 
the text base; the last stage, -text generation , involves only the 
ap p li c a t ion of gramatical rules which eure appropriate in a s^peaker's 
(or vnn.ter's) langya^ ccrrunity. Of oourse, dis<:x>urse prodjuction 
ooQirs in real tins witii inany interactions artxy? oQn|X3ncnt processes, 
(cf • #e&eriksen, 1976a) . . 
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Insert Fig. 2 about hare 



To illustrate, Figure 3 cx^ntains an exaqple of a message base 
for the folL>/Lng children's story (fran Kail, Reder, &'Cole, 1^75): 

The Flower Pot Story 
(1) .Ihis is ftlchele. • She is waterinq the flowers. 
• (2) Crash! llw Michele thinks that f-tother will be nad. 
She wants to run away. 
(3) ••I'm not mad," says MDtJ^. "I >J)cm you didn'^ rean 
to do it. L^^s clean up tihe ness." 
^ - lA) Michele pid^ up the flov^rs. She gives then to 

Mother* TXrit worry," says l^tother, %e*ll put t}>en 
in a nice pot.** 
t5) !tow the flowers are okay and the mess is all cleaned 
tp*" "OcfflB on," says Mother, let's go and make seme 
*C50okies.-^ . \ ^ 

Each nutbered row in Figure 3 denotes a pr oposition consisting of a 
network of ooni^ t s (in parentheses) connected by labeled semantic 
relations (the arrows connecting the oonoepts) ; eadi propositi^ 
represents an event or state .- Ppr example, propbsition 100 represents 
' the event Midiele caiised the -action water to affect the 'object set 
fIowers> Itie action in proposition 100 was initiated in the past 
with continuous aspect as in&cated by the operators TEW and AfTCT 
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(oont) on the AGT relaticai (eadi of which is denoted Iry an ^ sign 
fiollo«i By an operator label) . A^ooncept may be ^an objett^ {in 
which case it iL preceeded Iry a colon in the'^FigJ. Objects appear 
both withuji prCTositicTiS and on an d>ject list- together with relations 
ttat indicate hav each object is determined and quantified. For 
exa^rple, M^chel^ is definite singular. Every 'other oc a icept is an 
action , attribute, degree ^ location , or tire. Propositions frequently 
are a±edded within other pn^positioris (as indipated by a square 
bradtet in* a ^proposition ocsitaining a proposition mrber) , For exanple 
in proposition 203, Mid^ele is the patient of the processi\'e actioh 
ygnt vhidi,has as a goal the event r t^ re sented by the g±>edded propo- 
sition 204, Full details of these network structures for repres^t- 
ing pro po sit i <a na1 knowledge are given in^ FrederiJcsen (1975a) • 



Insert Fig. 3 about here 



Staging decisions explain v^, e.g., senteno^ (1) 
generated fron proposition 100 rather than seme other sentence or 
.aentenoes. . This particular staging establishes ^li^chele as the rain 
topic of the story and the action as sii^idiary a i i inait . An 
alternative staging might have been Middle i s watering the , flasxars 
(ocrrespondenqe beb^^n the textual unit s^tence imi the scnantic 
unit proposition) or Here are the flowers . Ttgy a:ne being wntcmd 
1^ Wichele (topical i rat ion of the flowers) . A detiilod thoory of 
wltl^ijsq renains;j:o be worked out Ixit the outlines of a theory have 
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• . . , ' • 

been given by Grine's (1975) arA surrarized by Clcrien'ts (1976) . 
Presimably, 9ntfe stagLng decisioJJS- have been r.ide, a text nay 
be geterated by anplyir.g grarrviitical^rules wliich map frcn proposi- 
tions + staging inforraticr. (the text base) to English scntencx^s. , 
Note, that ih research.cn discourse ccrprehension, it has been 
cxi J 'i Lgi to confuse aspects of staging vrith af^pects of the preposi- 
tional message base. ♦ 

* Suppose that 'the TlojLc Pot Story V3s read to a child (or 
alternatively, the child read the story) and the child v;as than 
asked to retell the story. Itie child's recall v^as recorded and 
transcribed. For exarple, the follcwing recall was obtained fron 
a four-year old in the stuc3y by Hall, Fieder, and Ctole (Subject 
1): 

A little girl was watering the f Icwers and then she 
was . . .that she was watering the flcwers. She . . .she 
broke the glass. Eton't worry said Men, we'll clean 

the ness she vron't get mad. She put 

> it in a nice new pot and then she was cleaning up the 
pot, arxi that was only a accid^t also. The flowers 
are okay, and the mess i^ giLI cleaned up. 
He want to deteminc .first what infonjiaticn frcn the prcposib4;onal 
structujye in Figure 3 was recalled by this c^iild. "Il^e procodurc 
i^hich we use is. to code the child's recall against the proposi- 
ticnal dteita stnicture^^^iecking off every oonocr* or relation 
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v*uch was recalled. ITius/we obtain a detailed account* of what- 

*• 

se[t@ntic infomation the child has recalled firora t% story. 

Figure 4 presents list of prepositions f ran Figure 3 vrfiich v^ere 

recaljlfed by this child, ^^otice that in addition to -recalling a 

^rtiai of the story content,. tJus dhild has included prepositions 

vrfiicii''are related to but are- not identical to prci^xsitions in 

the message base. The atterpt to 'Analyze propositions such as 

* . *. ' • • 

these leads directly td a theory of text-based inference in disco u rse 
ccrprehcnsion* * ' • 



Insert Fig. 4 about h^xe 



Before describing our approadi to text-ba^ .inference, it » 
will be Jjelpful to diaracterize further the prepositional structures 
oci \«hich inf eren<^ are based; A prepositional structure consists 
of a set of oono^Jts connected into networks by labeled binary 
sanantic relations. \ A relation is defined in terms of a triple 
consisting of a peiir of co n cep t slots and a^oonnecting relation. 
For exanple, the relation ()~CM'-> {) connects two object catego- 
ries stjch that the objdpt category in the.ri^it slot is a subset 
of tjie object category in the left slot, e.g., (:BIPDS)-^aT-> 
(rC^ARIES). 'rtie two sraliest semantic units are thus: (1) 
lexical concepts and (2) ' relati)on2d* triples cpnsistinqi of ]^>airs 
of concepts oonnocted by senahtic relations. All hi^Ver-ortJor 
mits of ^semantic infornation are cor^josed of relational triples. 
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Mgher-ordor units occror at several levels of rank or cxirnlexity 
and will be describod in tkeir order pf ccrplexity (cf. FrederLksen, 
1976a). , r 

Hie next largest scrantic unit% '(3) an e^/ent franc » is analog- 
ous to a case 'f rare in Schank's (1972) theory is ccrrtosod of a 
syst^ pf relational triples v.iiich are connected to an action and 
identify the \^ious participants in .the actian, its resulting 
effects, etc. ' An exarple of a resultive event fr^pe is found in 
p r opo^itidb 100 • Here, the event frcns consists of fe^/erythii>g 
except the tins {tense and aspect) infoiration. rote, that tMs 
is an instance of an ihoorplete event frarrej it represents only ' * 
that part of iSje^frarae which was explicitly esxpressed in the story. 
Ihe full evert .frane is i - 

(:MICHEI£)--AGrr-> ( 'WATER) *|»-CBJl-> (rFLCTERS) 

--SOURCE->C"10lJ 

— FESuur->["ia2] 

wher6 ert)edded proposidons lOl and 102 represent. the unspecifi.ed ' 
state of the f la^?crs prior * to the action water and after the 
2K:tioh water h^s t-aken place> respectively. Prooositican 500 cmtains 
an exarple of cin e^-nent frarc with an mfilled slot — the ;agent slot. 
One k;ind of inferential cperation might be to fill this slot with 
an 2fiiinatc' dDjcct. Prc^xisition 201 contains an axanple/Of a 
proobssivc event franc: 
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vhere 202 is an Gnhqr^dfyl proposition specifying .the content or 
"there" of the cognitive process think . 

The next largest scrantic unit,^ (^) 3 preposition ^ represents 
an event or state. 7\n event preposition i^ccrposed of an event, 
frame together with additional relations which further identify the 
events e.g.^'^by specifying the tine and location at which the 



event took place, or by further specify ixj the nature of the action • 

Exanples of stative propositicTiS in the Flou'er Pot Story are 

p;t3positions 205 (locative) and. 408 (attributive). Other stative 

^!rofx>sitiOTS' are 206, 407, 501, and 505. All other propositic^ - 

in the stuDry re pr esent events. Prcpositiai ,501^J^an exarrple of 

an event preposition consisting of an evait frame cOTtaining 

enfcedded propcisitions, a tense operator, and a locative relational ^ 

"^triple (a / irdicates a braiich. in the network at, the point indicated 
♦ 

by an *). ^ - . 

ItA tw units vrtiich are highest on the rank scale art* ociiposed 
of propositions and connect pr opositions either with algrf^raic 
relactions or with dependency relations, that is, logical, causal, or 
conditional relations!^ A 2hit ocrposed of a pair of prt^x)sitions 
ooi¥ iecte d b^^ an algGbradc relation is called (5) a relative system , 
A relative systen nay specify relativn tine,- location, or ocrporatiw 



information involvirjg attributes oprohjccts or actions. An c:<arnplc 
c£ a relative syston, in this ijtttancn ortc involving relative 
locatioi, is given by proposition 207 which specifies that the 
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'location of Jtichele after the action rm' (206) ^not t>£ sane as 
her locaaon prior to the actic^ (205) . (Here, a « sign is used to 

ite a label for an unfilled slot.) The. algebraic relaUon 
j^tKinity connects slots iJi 205 .and^ 206 and the negative 
operator ?IBG applied 'to it. 

(6) a dependency systeri consists 6f a pair, of oroposiaons 
yihidti are connected by neans of logical, causal, or conditional . 
relations-relations which indicate dependfencies antjng propositions. 
DQ)en3ency systatis are ot three types: logical , causal and ' 
oo«3itional s^tens . Ife exarples of d^endency systems occur in 
the flower Pot Story, but examples may be found in nrederiksen. 



1975a. 



1: 



ider the first sentence iiuthe stojry recall of subject 



buttle girl was wateriiig the flower^^^ then she 
was ...that she* was watering the flowers. 
Wat infonrBtion ha^ this ciiild recaUed-fron the story? -And, how 
has she, operated on the i^opositions in the ^tory to generate this 
sentence? Figure 4- lists the propositicns frcn Fig. 3 yhich are 
represented in this x:hild's story ?^call. ,rhe above sentenc^- 
ieproduoes the infonnaticn frcn pi<Gposition 100 which is indicated 
'in Pig. 4, and also includes two alterations of the proposition. 
First, the drject class occurring in the ACT slot, Michele, has 

replaced with a UtUe girl , a less specific clkss of children. 
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lliat is, Michele refers to a definite little girl.while a little 
girl refers to any bokeh from the class of little girls, ^tius, 
the object class in the AGT slot in the duld's prcapositi&n 
Inc^^udes the object class in proposition 100 as a svfosety and 
the child's proposition is thus nore general than th^t .given in 
the story— it incl^jdes proposition 100 as a specicil case. Seoood, 
the child has <±anqed the tirie reference fron present to. past. 
Both of these dianges which occur in the child's text are evideice 
for jjiferenoe — processes whic± cperate cm given propositiais to 
produce new propositions. Ihe occurerK:e of such operatiois in a 
child's story reccdl is evidence for disoourse j>rocessin^ at the • 
inferential- l^vei. The kind and anount of sixh text-based 
inference ou^ to be indicative of the nature of discourse 
p roce ssin g in these children, large amounts of inference being 
evidence for top-dcfwn processing strategies. The detailed des- 
criptijon of diilcken's text-4>ased inferences and of th^ ;5enantic 
infonnation they aw^guire. fron discourse ought to contribute 
significantly to describing the processing of both oral and 
icritten discaourse during the period of early reading and develop- 
nental changes in both processes. 

, Hie; classification of inferences such as these involves 
exandning the relationships between propositions in a dilld's . ^ 
ftoxy r e c al l and propositions in the messai^ base for the story 
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presented to the child. A child's propositions may be classified 
on the basis of the particular inferential operations whidi can 
be applied to propofeitiOTS in the nessaqe bar.e to generate the 
diild's propositions. IVP^ of inference oorrespc»x3 to classes 
of o p era tions on p ropositions. Since in scne instanoes it nay be 
possible to generate ,a child's propositions in nore than one way 
from propositions 'in a msssage base, the* convention will be adopted 
that^ classifying a child's inferred propositions, inferential 
opearatic^ are applied to thosgr ^r t y x^sitions in the nes^e base 
wiich are rost closely related to the ciiild's propositions (that 
Js, the fewesltpossible operaitions are applied in classifying each 
of^ a child's inferred propositions) • 

Table 1 presents a sixnmary of t2ie inference types whlich we 
ha^^ identified thu^ far. Biis classification is intended to be 
exhaustive ai|l is based on oonsiderations of vhat operations are 
possible given the nature of propositional structures and on 
analyses of in f e r red prop o s itions in children's story recalls. 



Ei^ na§or classes of of^rations on prop^itions have been iden- 
tified whidi operate on different sanantic units .and/gr involve 
•differwstopefations on these, units. Major c^^isses of ^operations 
are siixiividcd into rpre specific categories of inferential 
operations. The r^ilting classification consists of tv^ty^ix 
infgrtnoe types (soe Table 1) . In the full classification of tcxt- 
^asod inlBerenoes, the infiferenoe types thcsnsclves are further 
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• . • • 

subdivided {cf • Frederlkseru 197eb) . Itie classification will be 
^ illigtrated by mean^ of exarples in vrf^t'follo^. 



Insert Table 1 abo\<t hdre 
l!he first major class of inferences, le>dcal cperations, 



io^ 



qperates at the txxioq^tual level. TWo t^/pes of op era tions can 

o6pur?' (1) lexical eir)c»nsion( expanding a laical oonceot into 

' ' 

o^pr more propositions; and (2) lexicalization!^ replacijig one 

or more- propc^itions with a lexiccd concep t . For example, if in , 

retelling The Flower Pot Story, a diild said (a) Let's clean \jd 

the dirt and -pieoeg of flo^«: pot.^all over the floor Instead of 

(br act's clean vp the mess, the diild would ha^^ e^qsended the 

leadjcal oonoept laess. If the child generated (b) fron (a) , he 

tfiould have lexicalized the prop ositions underlying (a) « 

> «^ o. 

involves operation on objects, eic^ions, dtative pr op os itioqs'/ or 

eveits whidh further q^ecify or identify an object, action, state, 

• * 

at event« For exaiqple, identifying an object in^lves providing 

^ ■ 

stative ih fomat iDn about the object .which distinguishes ' it from 

••• * 
ottier objects. Six types of ide^ftif ication operations may be 

distinguishod: k 

(3) ' attribute inference: specifying an attribute of an object 

•s - - ^ 

, or action^ e.g. , ^ 

ftative attributifci; Story 1? He"ll ptA them in a nice * 
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got. (proposition 408); Protocol (si±)ject i) : She put it in a 

nice new pot, (not is identified by the attribute now )' 

mannet attribution ; Story 2? 11cm Jiirry's mad ..•That ♦ 

rates hin feel better.^ (prqposition ^20) ; Protocol (subject 5) 

Jinny was happy, (the attribute happy is attributed to the 

parooessive actidn feel in 520) ; . . , ' 

^4) category inference : classifying an object Or action 

> 

into a category r e.g., 

% Story 2: is buying an ice crean. (ice cream) ; 
Protocol (siiDject I) ..he^was buying a popsicles of ice crean. 
ftMpsicles are a subset of the category ice crean) ; 

(5) time inferenqetf specifying a tiire or duration for an 
event or state^ 6«g.f 

(a) PHES -> PftST: - . " ^ 

Story 1: She is^tering the flowers. (prbfSositicn 

Protocol (subject 1) : A little girl vas wfeitering 
the flx>^ers; 

story 1: Let's clean up the mess, ( p roposition 
306); 

^ Protocol (subject 1) : we'll clean lap the ness; 
(c) ASPCT: OOWLEITVE -> CXliT: * 

$tocy 1: Tlie mess^is all cleagioci up. (proposition 
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.Protx)Ool* (sTJbject 1) : She was^ cleaning up the pot; 

(6) loeative iixferenee : - ^^ecifying a location far an everft 
oar state, e.g.. 

Story 1: She (riichele) is watering the Hewers, (pro- 
position 100); Protocol: Michele is vfeteriiig the flowers 
on the vijvtowsill ; ^ 

(7) part-stfyacture fK7^) inferenoe : specifyim a part of 
an object, e.g. , the flower's blossonsf ' ' ^ 

(8) - degree ijvfergvse ; specifying-a degree of an attribute, 
e.g.. ' . 

Story In We'll put then in a nice pot. (pr opo s ition 
408) ; Prtstocol: We'll put than in a very nice ppt. 
.Jhb third major class text-based inferenoes, frace oper^ 
^fens y consists of operations ^ event franes. Ten distinct 
c a t a g ori ^ ^ operations on event franes can be identified which 
oocxespondVo ii^erenoe types (9) through (18) in Table 1: 

(9) act\nferehoe : filling an xnfilled action slot in an ' 
evonL fidiutt, e.g., ^ 

^ * Story 1: Mother will be nad. (gropositicn 202); Protocol 
Motter will feel nad. (the oognitive action feel is 
specified) ; ' ' . 

* 

^ case inferefxae : filling a oohoept dlot in an event 
specifically inserting a oonocpt into an agent, instnnait. 
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dative, or object slo^ in a resultive event frane; or into a 
patient , dative, or object slot in a processive event frane, e^g^, 

Story 1; Icm the mess is all cleaned up (pr o position 500) ; 
, 1>totocol (stfoject 1) : (Mother) was cleaning xp the 

pot., (erpty AGT, slot filled with Motijer); 

(11) instrmantcil inference : generating a ^cause or a pjro- 
positicn narked as a result, e.g. , if Story 1 said: htother got 
inyi (i^opositiOT 202 rarked as a result) , ^ux3 a^child^s recall 
said Hichele. rade her mother r^ , the duld youlefhave sixplied 
an agent and an action for proposition 202; " 

(12) result inference ; generatirtj a proposition indicating 
.the result of an action, e.g., 

story 2: Take half of mine (ice cream) . (proposition 511) 
(:JIM1« —AST -> (•TAKE)p0ka-> (:IMF.ICE.CPEflM.B) * 

T— FESUU -> L ] ; 
Pxotocx>i fsx±)ject 5) : Jinny, you can have half of mine; 
fnic the result slot with: ^ 

(:JDWy)— PAT*> ('HAVE)— CBJ2-> (:HnF.ICE.C30?^!.D) ; 
<13) souroe inferoioe; generating a proposition indicating a 
state existing prior to an action, e.g., in the^areoeeding cxarple, 
"a <iiild fnight say Jimy ycu don*t have any ice crcinrt , ' r^Jco^^^lf . 
of wine; 

(14) qodl iriforcrKse ; generating a goal for an action, e.g. , * 
Stac) 1: Michele picks up the flowers (proposition /OO) ; 
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Protocol: Middle picks- thc^ flowers ^ mother 

^ * • ^^'^ tenad. (specifies a goal for the actido pick 

(15) thene inferenoe : Generating i.thene for a cognitive 

action, ^•g»r ^ 

Story 1: Let's clean yjp the ness. (proposition 305) t 

i 

Michele pidcs \:Bp the flowers (propcsiticG ^00) ; Protocol 
(subject 3) : Let's pick tp the flcfr.^s. ( pr oposition 
400 is inserted into the theme slot of 305) ; 
' (16) frane transfonnation ; transfoming a f rare of one ty<5e 
Into a ^rane of another type (see FrederUcsen, 1976b for exarples) 
(17) disenhedding operations ; .renoving a proposition fron an 
event frare in which itds erbedded, e.g.. 

Story 1^: 9te (Midiele) wants to t^m away. . (proposition 



204'enbedded in the goal ;i5lot of 203) ; Protocol (si±)ject 
4) : Michele. . . . did run off , ( prop o s ition 204 has been 
raioped %cni the goal slot of proposition 203) ; 
(18) eitedding operations ; inserting a proportion into a 
slotr in an e^^ent fraBie# e.g., ^ 

Story 2; Wtis is Jimry.^ He is buying ice crean* 
(proposition 100) ; Protocol {fei4>joct 2) ; iimny wanted 
to buy ioe cre<in » (proposition 100 has been er*e4ted 
, in the goal slot of a gener ate d event, Jirony wanted) . 
The fourth major class of inference?, event generation , 
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involves generatii^ an e^/ent ^rane intx) whidi an objcxrt or pro- 
position is inserted, , Ten sub-t>pes of (19) , event infcre.^^cc , 
occsg* correspor^irq Xo the different slot^ ('^ cases") which occur 
in processi\^ and result!'^ event franes* Exanoles rjf se^^eral 
types- of event inference are as folla<^: ' . 

Prooessive e'.'ents: 



19A, PAT (story 1, si±>ject I) : . 

Protoool: She (Kichele) broke the glass, (Michele 
is inserted into tr^e PAT sictr^^ a g^^erated e'/ent) ; 

19B^ CBJ2 (story 2, si±>ject 5) r — " 

Protoool: fste exanple 12A; the generated result 
" contains th^ cprdept (:KALF.ICE,CREAM,B) in the 0BJ2 

slot); ' 

19AB". PAT + CSJ2 (story, 1, >±>ject 3) : 

Protoool: Said nother, ocne, lets have sone oookies, 
(the generated ev^t contains Mother and ^lichele in 
the PAT slot and cocoes in the CRJ2 slot) ; 

Ite^ultive extents: ' ' " 

19E. AST (story 1, si±gect 3): 

<> » 
Protoooi^ Michel^ broke (the flowers) (an e\'cnt is 

-^generated havina an aninnte 6bject f rati the text, as 

KTT — flidiele) ; 

19G, CBJl (story, 2, subject 1>: 

Protoool: It (the ioe cream) got all broken, (the 
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4- object ice cr^acn is insertefl into the CBTl slot of a 

generated e\^t) ? 
• 19Er,. Pfjr + cmi {story 2, Subject 2): 

Protocol t he iJirrr/) dropped it (the ice crean). 
Ite fifth najor class of text-based inferoKies, TnacrastnK:txire 
op er ations y yjr/ohjes- operations on propositions in, a text^which 
result in new propositions which are either nore general than (i*e. 
are si^jerorxiinate to) or nore specific than (i.e. are subordinate 
to) the pr opositions in the nessage base for the text. (20) Super- * 
ordinate inference involves r^lacing a a:Hx:ept occupying a slot 
i]S a prtsposition with a superprdiiiate cla.y of concepts (that is, 
a of concepts whid^includes the concept in the proposition 

as a subset) . Ncreroos sub-types of sqperordinate inference can 

be distinguished on the basis of the type of slot and/or ocnoept 

»■ 

oper at e d on. (21) Subordinate infermce irfyolves the 'sare 
operations in r e v er se ; a ooa rK gp t iial class is replaced by a concept 
%«hich is siSx^rdinate. ;^ain, there are as raar^ sub-types of 
operatioQS as there are different slots on which Ibo operate. 
Exanples of su|j er ordinate in^rence are: * 
Ptsr (story 1, subject 1) - a^perordinabe object class 
In NJT slot, Story 1: iMs is Michele. She is watcrinn 
the flownrs; Protocol: A little girl was watorinq the 
flowers. 

B. OBJl Cstory 1, subject 5) - superoidinate object class in 
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CBJl- slot/ Story 1: She is watering the flayers, 
y ( pr oposition 100); Protocol: She v;as \^'aterin' the . 

plant s, . • 

\ 

B. PAT (story 2, ^±)ject 1) -jsv^Jerordinate tibject class in 

r 

PAT slot, Stor^'2: (You) cane oa and fight, (pro- 
position 420); Protocol: let's cone on and fight, 
(PAT slQt contains both Jimy and the other boy ) . 
Exanples of si&ordjriate inference are : 

A. Siixjrdinate action (story 2, subject 5, propositiai 410) 
Story 2^. I^n gonna beat you up* Ccne on and fight: 
Protocol: Sock (you) in the* head . Let's fight, (the 
action is sitoxtiinate to beat 

B. AGT (story 1, subject 1, p ropositions 406-8) - subordiaate 
object class in AGT slot, Story 1^. we'll put then in 

a nice pot; Protocol: She (Mother) put it (flowers) in 
a nice new pot; 

B* OBJl (story JL, svi)ject 1, proposition 500) - ^ifcorriinate 

object class in CBJl slot; Story 1: the mess -is all 

. cleaned ip; Protocol: She wsis cleaning up the pot . 

The sixth najor. class of inferences^ algebraic operations , 

involve acnerating a relative (alqc*)raic) ^rystcn givcai a set of 

relative propositions. Pbr cxarple, if a text specified that tv^ 

* 

children v;cre naughty and^ in retelling the story, a child pro- 
diioed a oo^iparative statenent about how naugbtjr the childr^ were 
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the child would have made an alg^^raic inference . Algebraic 
inf ereax^e may involve metric propositicjns vMc±i specify WtriLC 
attributes (i.e. attributes having a degree) , or they may involve . 
relati^ object, classes or pcagositiotts whidi are nometric « • 
Exanples of each sub-type arei* 

22fu Connecting metric propositions with algebraic relations, 
♦ e.g., specifying terporal order: 

Protocol *(story 1, sitoject 1): A little girl was 
watering the flowers and then she. . . (tenporal order) ; 
22B. Connecting noranetric relative cAiject classes or pro- 
positions: 

Protocol (story 1, subject 2): her (f-lichele's) rother 

(kinship rela1;ions ar6 ^canple^ of ncim etr ic algebraic 

relations between Relative object classes, that is, 
* . - "* 

object classes which £u:e defined relative to one another) 

Dependency operations , the seventh class of inferences, are 

operations ^^ch connect propositions with dqsendency relations, 

tiiat is, relations which establish that ^sne p ro p osition is dependcHit 

on a no th er proposition — logically^ conditionally, or ^causally . 

(finctionally) . Three infer«>oe types ray be identified within 

this class; {if^ causal in^era^, connecting propositions by 

neans of causal relatdonst thus generating a ceuasal system; (?4) 

oondUtional inference , connecting propositions by loearis of oondx- 

tionaX relations^ thus^ generating a conditional system; and (25) 
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logical inference , connecting prcfx^sitions b/ rnoans of logical 

relatiaos-, thus generatiixj a logical syfeten. Again, sub-types 

f 

can be identified for each inference tytie; *j!lTree illu5vtrative 
exanplcs are: . - ^ ■ 

23; Causal inference: ^ / . ' ^ 

A. connect rniocTinected event? 'with pau^l relations / 
Prptoool: (story 1, subject 3)^^ Midiele va« 
watering the flor'ers arx?, crashed ar^ broke^.. • 
(Michele caused pr eposition 200). - 
F. iJichoative (story 1, subject 1, propositicai 202)'^ 
Story 1: Michele thin)cs t^t notter will be^ ran; 
1 ' Protocol: She (ftother) won't get mad r 

24. Ocnditional inference: 

A. Diablenmt inference (story 1, subject 5) - specify 
antecedent oonditiOTS for an evait or* state ^ 
Story 1:; ffcw Michele ^thinks that ftother will be nad. 

5?he wants to run asvay; 
^Protocol: She (Michele) thought her 'mother might be 
mad (201, 202). Then* she would run ctwzry 
(204-207).' 

^ Finally, a child nwy operate cm tho truth-value of a prc^si- 
tion. v^Wo types of (26) truth-valiio oncrations are possible: 
qMAlificat^OR and negation . Ibcanples of these sub-types are: 
26Ar (Xialificatioh (story 1, subject 5, propositions 201, 
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^^^^^^^ 

202) ; "Story 1: New Scheie thijiks xhat Mother will 
be mad; Protoool: She thoiK^t her night neither be*nad> 
26B. Negation (story 1, subject 1): 

Story 1: -Mother will be rpad^ Protocx>l: She (Mother) 
won*t get mad. ^ 
To illtistrate the* coding of in^rence types, the analysis of 
text^ased inferences ^ch occur in the story recall given 
previously is presented* in Table 2. For each line of text f ran tfie 
child's protocol^ the 'Table presents a) the nmfcer(s) of the 
proposition (s) iji the message base most closely matdiing the 
peoposjticn produced by the child in that line of text and (2) 
the cpdte mj*)er (froa Table 1) of the inference type(s) ocanres- 
pcsndlng to those operations which must be allied to the indicated' 
proposition (s) to derive the child's proposition. This child's 
Fcotoool is fairly typical of those obtained by Hall, Iteder, and 
Ople for the Flower Pot Story, Inspection of this Table conf ims, 

^xanple,! that inference is heavily Ij^wolvod in the everyday 
processing of natural disocjurse. ' " 



Insert Table 2 Aboot here 



Hew pucif inference actually occurs when four year ol^s^^^ 
OGB(a^ehend and retell sinple n^urrative stories? What kiivls of 
Terences -oocm* an^^P' firegu^ptly? Are th^ iaixsrt ij^vidual 
and dsvelopoental dlf ferenoes in the anount and kinds of inferences 
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children produce? 'How are text-^)ased inferences affected 
by the diaract^ristics of a text? KTule we do not yet have 
answers to all these questions, sche prelininary indication of 
what we can e:^pe<it to f ir)d i^ provided in Table 3 which reports 
the distribution of inferences for five of the children studied 
by Hail, Re(3er, and Cole vrfr) were asked to retell two short orally 
presented narrative stories. 



' 

^ Insert Table 3 about here 



It is ^?)parant fran Table 3 that nany of the possible infer- 

tH^occur in this sa^le.of children's st«y r«:alU. 

VBiile we need to obtain recalls for stories unacxxrpaQied'l!:^ 

pictxares ^since inferred information nay be d^ved fron the 

pictures accxrpanying the storyT , the ejqseririental oonditicns ' 

used by Hadl^ Reder^ and Cole were sufficiently natural that it 

is reasonable to siippose M^t the inferences observed are not 

unrqpresentatfve of those \rfiich typically would occur in the ^ 

^^ l ^id-i ension of shc^ narrative stories. Of the twentsy-six 

Inference types, sixteen occurred in these childr^'s recalls 
* 

and* many differcnV sub-types also occurred. The itost frequ^t 
class of inferential operatiais was^ identifying operations (33) , 
foUowed J^y cvait generation (23) , macrostructure operations 
(18) 9 fjfame operations (14) , edgebradc c^^erations (U) , depaidecKy 
operaticns (^ ^ and truthwalue operations (2) • No -lexical 
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arred. Most identifying operations involved tine 
t^flectijig a strong tendency to shift the tine 
ori^taticn from the present to the^past. Event geoeration is that 
category of inferences vrfiich is nost lihely to reflect the effects 
of pictures. Most of the alg^rcdc inferences involved the terporal 
ordering of events. VJhiie d^jendency operations vaere infrequent fcft 
these stories I there is reason, to expect this category of inf fences 
' to be greater for types of discourse other than slrple narrative 
stories*. Ihusr, in answer to the first ts^ro questions, there is a 
substantial anount of inferenoe and the inferenoes art distributed- 
over, a vdde i^uige of inferenoe ^^pes. VJhat about individual 
differences? If one -lodes slrply at the total nutter of inferences 
produoed by individuad children for each story, there appear to 
be very substantial individual differences in the anount of text- 
baaed inferenoe. However, there is socne instability of the^ 
differences across stories. If one loolcs at the patterns of 
inference types, for individual subjects, there is consistency over 
wdb^fiCtB fa^scxx types (e.g., ti*ne inference) and inconsistency 
for oChsrs. Vi^ results vould appear to indicafe that a detailed 
investigation of individual and developnental' differences would 
be ex tr enely Jfruitful. Finally, there were very sil>stnntial stbry 
effects, even for two short narrative stories. TTie strong 
wi^gestion is that discourse characteristics will prove to hove 
important effects on text'^sased infercnoes. f^t is ppeded here 
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is an ijivestigation of specific disaxirse characteristics that * 
produc3e particular kinds of-.text|-i>ased inferdices., ' t 

Applications to Early Reading In^xuctiftn 

i ' ' ^ • ' 

It renains- to conMder hot-/ the^devej^jprcnts in the stufy of 

children's disoo^SFse ocrprehcnsiai vdiich h^f^ been rroorted hfero 

can cxii tribute* to the design and practice mf early reading 

instruction; /!^Jere appear to be throe principal ways in which 

this Tceseardi can benefit Jhe teadVir^ 6f reaiu^: (1) by ^ 

establishing goals for earl^ reading in^triiction, (2) by providing 

-•ssesstent prooedures on which to base instijuctidnsd decisions, 

and (3) by pfovic^ng ilistructiGnal taskfi and procedures which * 

[car\ «rploy in teaching beginning rWilhg, 

. - r 

Jieed to be established for early reading instnxrtion' 
• * We have edready exardn^.the highest level goals 




that tig oonoep t ioo of the ocnprehension process which 



at nmy 
and 

is being developed *by researchers ailreacfy has a direct bearing-on 
tiie est^d^lii^iqpnt of high-leve^goals* However, itore detailed 
' and specific goals"'nwst adso be egtai^ished ^in order to acoccplish 
ti» BBjcr'^oal of^o^^^d«nsion. ^jecific ^^als can be established 
a(k the basis tjf^rese^^ of the kind reported here, whidh investi- 
gates the extott ?uid types of text-hasod inferences. which are 
diaracteristic of chil^Srd^who are highly successful in schcx)l 

tuikSt and on the ySfids and arount of sonantic infomatiGn they 

* • 

aoqiuivB frcD written texts. Another kiixi of specific i^^istructional 
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goal is a goal established for an individual child. Such goals 
ooulcl be based on, e.q., an analysis of the kirris of senantic 
' infonhaticn childroi acquire frcn written texts, including 
infonration v+uch- is^ inferred; or on ocrrparisons of the kinds of 
infonnation a ciiild acquires frcn written and ^x^ken disoourse. . 

The research v*iich has been described can contribute to the • 
develx^rent of assessroent procedures in two ways. Firsts the 
Bethods which have been described for analyzing children's story 
recalls could be adapted for use in classrtwns as an assessreit 
technique^ much in^the way atelysis of oral reading "miscues" is 
mqplxyfed as a classroom ted^i^ae. Par exarple^ the methods ;could 
ie- used to oorpare the inf oraation a diild acquires in reading tp 
that vrfiich he acquires froa a structurally similar text p re saite d 
orally. Such a oorparison can be of value in makijig instnxrtional 
d ftrrliricite for an Individual child. Thus, a teacher oould 
establi^ reading goals for a child which were oopsistai^ with 
that child's terisrehension^f oral d isoo ur se; or a teacher might 
identify a child's "c unj idj ai sion problem" as a general language 
pcdbl^ rather than a problen specific to reading, sdcond, the 
classification of inference t^'pes can be employed as a basis for 
sys tHtt i Hl Irally constructing addevatKstt test itanp to assess 
Mpacts of discourse p roce ss ing,. 

ftm stocy retelling tjisk wHich we have been GE|>lqying in 
our rMtttj, Ji is desirable.not only as a re se ar dt task, but also 
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as an instnactional task. Discourse recall is natural for chilclran, 
it is appropriate both for readiirr and oral discourse ocmrehGnsion, 
it does not necessarily bias a child to process a text in a 
particular v:ay, ard it provides a rich source of infonnation about 
hew a child processes a text in corprdiy^drjq it* - Furthemore, 
as research kno^/lo^iga baied an tHis tas?: accurolates, that Jcxx/ledqe 
will be directly generalizdble to instruction, vhidi erploys the 
sane or sinilar tasks. Finally, another v^y in which reading 
instnjction can be influenced by researc^i on children|s discourse 
ccqprehensicn is through enriching teachers ' conoepticns of the 
knowledge and skill that is involved in oorprehending discourse. 
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Is in Discourse Ccrprehensicn * 
Decisions Discourse Producrtioh 
retJ^rk: 7!v5 Flower Pot Story TStory 1) 



Fig. 4 - Propositional ?3etwDrk: Sii>ject.l 
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^ * Footnotes * 

This research v;as supported by grant nirtoer C5-4023 frcn the 
'fJaticnal Sdiencc Foundation bo ^hc author ^^fdle the author X 
was at the Uni^;ersit\' of California, Berkeley* Any oonclusicais 
^ other vie^.^s expressed here are the author^Twn and do not 
i ^^r e sent the view-s of thq ;:ational Institute of Education, 
the-flational ScisKje- Foundation, or any other part of- the 
federal goverrrent. *to official sucport or endorsenent by the. 
Naticn£d Institute of EEucatior is intended or should be' iT>f erred, 
QxiferaKE on Approaches to a Realist i,c ?ix3el of Language^" 
tessachusetts Institiite of Technology, March 9-10, 1976, 
co^^ponsored by M.I.T. and the Arerican TelefixxKS and Itelegraph 
.Ociqpany. ^ ^ ^ 

Figure 2 is rfiproAx»3 &an R. freedle" (Ed.T* Discourse 
production and coiprehensicn. Norwood, N.J.: Ablex Publishing 
Co.", 1976. . ■ 
Ihe terra staging was sugoested by Grijnes (1975) who has drawn 
an qnalogy between the "st2^ing" of dis<»urse and the "staging" 
of a theatrical produ c tio n . 

In llall, Reder, and Ctole (1975) ^ Floer Pot Story %«as 
aocsBiJanied by pictures illustrating the story:' Of course, 
childnai's storv rccalL<? could incliidc^sGnantic infomritinn 
.derived frtm the pictures as well as frtn the text. 
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Paje 2 - Footnotes (cont'd) 

6. ptopositioral structures are pre^teS oji detail in 
, PrederiJcsen {1975a); the prooositional notation and the 

characterization of these stnxrtxires in terras of ranked units > 
are given ui Frederiksen (1976a) . 

7. Story 1 is the Flcwer Bot Story in Hall, Reder, and Cble (1975) 
Table 1. 

8. Story 2 is the Ice Cream Story in Hall, Reder, and Cble (1975) , 
Table 2. • ■ 
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Tabic 1 

* 

, Major Classes of Text-Based Inferenco 



Class of 



Operat^ 



ns Units 



. Infcrc!. -0 Type 3 



!• Lexical C 



s lexical concepts 



II, Identification ' objects,, actions, 
Op^X^K/KS^ .f "Spates, ev^ts 




• * 



III. Fraae Operations event fraaies 



IJT. ^Vi-nl Goncratiwn , ^t vont propoaitioim 



1 . LEXICAL I±>A:IS10U ' 

2. LE3CICALI2ATIOK • 

3. ATTRIBUTE IliFSREnCE 
"it. CATEGORY IIjERENC'e 

5/ Tim IKFERZirCE • 

6. LOCATIVE i:jEtJi2iCE 

7. HASP lUFERENCE 
8., DEGREE IfJFEREflCE 
9. ACT IK^ReNGE 

10. jC^SE IHFtBEHCE 

11. INSTRUMKiTAL IIIFEREI.'CE 

12. BESOLT INFERDiCjE 

131 SOORCE IKFE^ICE^ ' 
U. .GOAL INFEREIICE 

15. THEME niFERaiCE 

16. FRAME TRA}^^It)RKATltiN 

17. DISEM13EDUi:.G UP^ii'iAIiUl.J 
IS. EMUEDDIhG \T^-JiTli h'S 
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Table > (cent. ) . . 



Class of Oi>cratic;i:.- 



Unit: 



IxiTorcnc* Typ'.::'* 



/ 



V. KacroctrucrtiLTe 

Operaticnr ^ 

VI. Alggbr^ic 
« 

•Operations 

VII. Dependent 
Operations 



VIII. 'Truth-Value 
Operations 



uroD'^::ition: 



relative systems 



/ dependency systenis 



propositions 



20. su?ERORDi::A:i; 

21. SUBIZRDINATE i:?£Pi::,'G£^-— ' 

22. aIgebraic LlF5Fi:::cs 

^ A. METRIC . / 

. B. NGHKETHIC 

23. CAUSAL riFE?i::;cE • 

24. co:;niTic::AL i:?5Ri:;5;£ . 

. B. PRESUPPGSITIO;; 

C. ANTECEDZirT IIJFE?i::qE 
25.. LOGICAL IKFSRZiarE 

A. DEDDCTIVZ IliF^NCE 

^ B. ccan)iTic:^£L perfecticii 

26. TRUTH- VALOE OPERATICIiS. 

A. QI/AL1FICA7IC:J 

B. NEGATION 
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\ T«ble 2 

Classification of Inferences: Subject 1, Story 1 



Text from Propocol 



Proposition (s) 



Inference Types 



1 ' 7 

A little girl^ was watering the flowers 



and then 

she broke the glass. 
Don't worry said Mom, 



/ 



ve'll 'clean up jfhe ness / 



1 7 
she von't «et mad, 



She^ put^ it in a nice ^ev^ pot^ 



And Chen' 

12 ' ' ' 

•hp* wm' cleaning up th« pof ^ 



and that was only a accl^t also. 



100 
100 
100 
403 
306 
.202 

406-408, (:POT) 

406, 500 
500 

302, 303 



20B (ACT), 5a (PAST) 
22A^EM) (ORD) 
19E 

5A (PAST) 
5A (PUT) 
26B, 23r 

21B (AOT), 5A (PAST), 
3A, 17D (THEME) 



22A 



(OPJ)) 



IffA, 5A (ASPCT-CONT) , 
21B (OBJl) 

I9A . 



a Propo«ltion(a) In nessase base most closely Batching proposltionCs) in subject's protocol. 
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Tab;.e 3 

Frequencies' of Inference Types in Five Cnildren^s Recalls of 7'. 



Inferen::c 



J> „ SI. S5 



Ideritif^-ing C^^ra^i or.s 



/3A. ^ttribut' Ir.forlr.ce: States 
^33. A'.tr^br^^o Ir,f er'^r.ce : EvcnLs 

5A. Tiii^e Infor:r.'-v 



1 1 



6 2 



Fraze t)perations 



5s . 

ERIC 



10A. FrLT.^ Ir.f =:r'n':;'^ 
12A. ?-e£ui-. Ir-f r.vcc 
15 Thc-ne Ir.f:: :h;^^ 

17C»- Dic-r:bc':cir.(: Cp-rations: GOAL 
1*71).' Disenbcl^i^. Cpe rat ions: TiffiME 
1cC. £r*bvcding Coeravi^r»s: GOAL 
'cli. •i:nbr;i<fr.£' Ccerations: THEKE ^ 



o 
o 
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t 


Co " 






• 




• 


Table 3 f cont. > 








Infererc^: T Vy-v 




Story 1 










S' S2 ^3 S/ 








• 




~TS~~ ^ 

1 W Event G-re^atlcr. 








Frccecriv- i.v:r.*, : 




• 1 1 1 1 




2 


8 



BJ2 



7*^ A^i. 



'9£G AGI + C3J1 



1 1 2 
1 



Macros true ture Operations 



ERLC 



Sup^rordin&te Irferer.cei 

i03(Ajri Superordinate agent 
2C3(C3J1/. Superordinate object 
2C3(FATi Superordinate patient 
2:£. ^UDf:r ordinate RSSUET ' 



2 

1 

2 
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Tabie. 3 (cont. ) 



— V 


story ' 






S^:ry 2 




/ 












Inference T^-pc 


31 £2 S3 SL 










: ■ 


» 










' • Macro 


stricture Operations 


ont. } 




• 


r 


























2'3'-C/;^j*/« Subor'^Iinate object 


1 

— 1^ 






• 




2*/-., L.c'-^Ki-a*e action 















\ — — — 

• \ 


« 




• 


# 


22A. lietric Alcctraic Cp^ratibns 






2 




"J o 
-/ ✓ 


22B. IJoni^etric Algebraic Operations 


« 








2 




Dependency Cperaticn^s 


i 





















Causal Ir*ferc-ncc: 

^ 22A. C'^rjriect? iinconnect'ed events 1 • • . 

. , . « » • • » 

ii^r . incncstive -1 . . ' ^ • 

Condi ticnal* Inf'^^rvncc: . ' * • 

, j^r.hclir.ent inference i 1 . . - .li 
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• 




» 


% 






i 




1 


Table 3 (cont.) 










• 

Inference I^-p 




' Story 1 


Stcr-/ 2 










S' 52 33 35 


S- :-2 3; 


S5 Tjtal 










« 

Truth-Value Operations 










26b, I.'eratiir. 




\ ^ 1 

1 




1 










17 9 20 7 8 


15 7 4 






• 


t 


• 


\ 

m 


• 
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• 


• 

> 


* 

* 


• 


• 



Internal Code 



Grophic (Acouclic) Incut ' 



Feature. Code 

(Set) 



I 



language Cpde/^ 
(Stiring) ^ ^ 



Syntactic Structure 
(Parsing Tfee^ 



Plropositional Structure 
(Semantic Network) 



ftropositional Structure 
(Spaantic network) 



Component Processes 



Featiirc Analycis ' 



Graphic (Acoustic) Decoding 



Syntactic Analysis 



Semantic Interpretation 



.^Inference 



• Type of data ctructurc indicated in brackets . 
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Pfodiict . 

Message Domain 
'(Ptopositional network) 



Processes 



I 



Message Base 
(Propositional network of 
information to be expressed) 



J 



Text Base 

{Propo$i.t[onai network 
chunked and also marked 
for focus, ecrfphasis, and 
sequeTice) 







lea 



Retrieval processes, i ncluding: 

Memory search 
Selection 

Pragmatic decisions 



Staging operations, including 
decisions about: 

Focus (topical izat ion) 
Sequence-s^ ^ ; 

Correspondence between semantic 
and textual units . 



Teil generation 
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ir- 



|PF:opo:ttig??'Li:t. - nizhzL^ fmi* hep mdthep 



0 • ^ ^SMICHELE"— H5T.vtEri'PPE^>.VH:PCTC!:D^ 

:fldmep:> - ' . 



100 

♦ <:FLD 



200 O— I.FihT- • <- 'CCRIH. • . 

SOI f.'MICHELE • --PhT-MEN'FPE: •-> .-'THIfi'' ♦ — THEMEc-> Cl-OiJ 

£02^^ <:f JDTNEP'' — r mTMF n •'CUT • -• — f Infi. E:;Ti - • -'^M^rr. 

203 ' ' CMICHcLE.'— F>^T;'TE?t' ?FE: • - . ' "'.'hHT - — '3D^!Lc-.- C"£043 

804 <:mii:hele.' — Mi5T-:- • 'Furi- ♦ — rduK^- ' c'-ioTO 

— f:e:ijlt-> rt'OoD 

205' <:MICHELE « — LDC. 0 >.£•- >< .-rc'Cif.^ 

206 <:hlCM£LE' —LO: mO' I- ■ •'::i06f ' ' 

207 <j:c:05> 'i'F'F D. Ji'MEi?- > i ::^0»' * • — 



300 



CMOTHEc-^— HGTi'TEM -fPEr- -> <'?mV> — THEME 1 -> [ fjon . 



301 CMOTHEF ipHT;-f<EGI'TEri'PFE:'' — MhN. EXTl -> C'HhiD"' 

302 \ <: MDTHEF-V-itrtTI'TEM'Ff= £:'•-•• v^HIOi-i.—THEMEc'-"- C":.i;i::] ' 

303^ ^niICHELE"---E^MTo'r)E'3yTEH'P?E:^-'- ('lriTEri:r.--i-0f^£iCy<'-Vf,4j- 

304 dhUCHzLE' — MiJT-*' • — ^^E lULT-' fiOCO * ' '. " 

30Q. '- /:HOTHEP;.--H>?T-' ''^•;U'5C-E:TV--THtfrEl-> ["::i>6] 

3Q6 <<:MaTHEF-:' > < :JtlCHELE ' > --m'5T-> < 'CLEmM'- OPJi-> <: ri£:;;> 

• • • ; ' ' . ' • . ' •' ' 

400 • ,<:f1ICHEL£> — m>5T I-TEM • FFEJ^-Ncpicr. UP) ♦ — OEJJl-^ *':FLD' iEP'"> 

401 /<!»lICHEL&.»--HNT;'Trnj;FFE;:'->r'eiVE>^--OE:Jl-> .:F'LOf.i£c:> 
• ' - " ^ — DmTI--' f rnnTHiiP"' 

403 9 <:M0THEP'— H>?TMEM'PC-Er^-> <":fiV> — THEnEl -> C [■•4n43 . £-4m*] J 

404* / (tflOTHEP'— PhT-- • 'MNMr-'— '?OiLl-:- C"4mS] 

405 ' rtniCHELE''— FmTIHCu-n . 'MC'FPV' ' '^^ 

40o <<:MQTHEP' • «;MIi:HtLE' • — feiJIvTEH • FUT> (•'FUT:' ♦ — 0EJ1-' '':FLE':' 

407/ CFLDtiEP; -— LOC. i:iO-\«:F0T.TDK» 
40^ <:POT.TU» >— exrci-'^ »'rucE^ 

/ * . •• 
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500 
501 
502 



<':flo'.i£p:>— cht.mtt- .'cj;' . ' - 
.<:NaTH-:p..— »Z|.5Tvtei»-f.-e: • <'Smy> *— themei-> 

' • - ' ^ — LOCO. 0-> <::*=; 

• <';riICH£LE^-'-H.5T-' ' • MGVE' — P^ULT-.> l"''.fiZl 
<J H I CHEL E • — C-Ol . 0 . 0- • • 0T.> - • " 

< C MOTHEP.' . ^ : n I CHELE/ • -r^T->a ' MQ-^Ev^ ^ Qi iP>re-v 



>503 

O.504 
505 

' 506 
510 



511 
51& 
513 
514 
515 



<•(: MOtHEF- . * : r 1 1 C HELE * <♦-- Lti: . 0*. ^-^ ''t:'^. 1 3) 

<»5Ji:* <-FPo::;»f<E«5-> , " . ' 

<<:H0THEF:' . . :michELE'>— Ri5T'^> C'ffFiPE>4-FESULT-> < 



C"513J 



CDDKIE> 



lOKJfCrtnT - MlfHELE Vir<D HEP HOTHEp 



<«flouep:n. 

' o hi c hele- 

, <t MOTHEP". 

' <»f>OT:Ta^'» 
acoot.iE> 



< 'rt 1 CHEL E ' r»EF-> . — f i» (MO- • ^ ' 13 
- C'MOTHEP'' — I-EF-,./ V — HUMM-;. < > i>' - 
<'MESS^ »• — DEF- ' 1 J — HUMO- • « ' 1 > 
C'PDT'.— TCP - • • > — l«.ttli:i-f> ^'i* 



4 



•A. 



■•VA' 
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; 

ff>ROFO:iTtCf< Li:t - MIChcLE fir<D H^P H07MEP - CUFJECT 1 Pe'imLL 



1 00 <si5IPL> — hGT-I'TEM- Fh:t • .Pm3PCT OrfT) - ' </WhTEF:> ♦--[>£: Jl -> 

•MC:FLDi.:Ep:'' 

~ . ■ , • * ... 

80a' <:MOTHEF>--FmT;'TEH'PUT>->\V— HFifj,EX.tl-> CMmEO 



306 <<:nOTHEF;> , ':MirHtLE>> — M»5T.?TEM<PiJT>-> TCLEFirL' DFJl-/ '::Mc::- 

403 .<:M0THEP''' —FfRJI'TEM'PMiT . - > -jft-^, — xhemEI-."* C"40-t] 

404 rrUDTHEP'— FhT-" 'UmMT> — '50«Lc-> ["405) 

405 <:MICHELE'.'— 'PHT-I'f 'UC^PV' ^ 
.40©. <:HDTHEP' — F««5TiTEM'PM:T>-> C'FUTy ♦ — DE.Jl -> -'rFLn'-'EP^ 

^ PESULT-> [-4 073 

407 <:FLO«i>EP:;>— LOC.Of 'r-wipQT.TOKi- 

408 <:POT.TO»'^— EJ:T0-> rfUCE/ 



'500 O— ftGT5'TEM''PFi:T>^i=fiPCT *CO.'ir.»-> <'CLEfiri>.* — DFJl-> <::M£CS> 

501 <: FLD1.IEP: > — CFtT- mTT- 



^ V — • 

IDBJECT LI:T MIC+^ELE HEP JlOTHEP - CUEJECT 1 PECFiLL 

I-T — r 



OFDT..T0»-.> 



<'FL01JEP7— DEF-^ U«.»fll-'> ^.'PL> 
<'HPTH€P^-DtF- ' • • -^furiM- ^ f ' i > 
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April 13~A.M. ^ 569 

■ OPBIi ni^CUSStON OP FREDERIKSEN PBESENTATION, , 



Sroi: Carl, that is a very fnstnicUve and interesting paper I think, and I 
think ve can benefit froo it a great de^. ^ 

I ar going to ask a question which is a lot like the one I asked about 
decoding a ainute ago,, because, froo the perspective of ay discipline, it seems 
that the word cooprehension is being used in dozens of' different ways in the 
field of reading. 

I think that you define cooprehension as ability to make inferences. Is 

f ^ 

that what you aean? 



FREI«EItSEB; Bo. By 'cooprehension, I aean whatever processinfe is J involved in 
acquiring prepositional inforoation froo discourse. Prepositional Inforoatlon is 
of a variety of tyys, has a variety of relationshipi to a text, an<f involves a 
variety of processes ii^ractlng at different, levels. 



Sant So, lqfereDGe> as you use' it is really a key for a nuaber of ^ other kinds 
of oaanings that coMld^be used? ^ ^ 



ra gBB BI B El ; Ri«ht. I restricted oy use of the wrd irxtmr^^^ to* refer "to 

- S > ' • 

proeosses that operate solely^ a iM*oppsitional level* Incidentally, those wb^ 

oae' the taro dmno^inm also don^ aaan a si^>le unlt|iry proMssw I think Dick 

^•©•••t lodloated that it's ^ ifc^ry cooplex process. These are just cwjvenient 

UBals. that, m u^ to refer generally to the dooaia of processing that - y are. 

tolklQg about. J Mi 
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I doa*t deny that' it *s possible ^to bave a technical meaning of the tera, 
used by d^ivea, field » but when we get into any Icind of cross- field suggestions » 
teras such as eo^prehension get a little fuzzy. We would use^it in linguistics 
to describe seaantic neaning or pragmatic meaning. 

PREDERIESER: th4,nk that both are rels^ted to what ve are discussing. Inference 
is rery c|osely related *to pragmatic meaning and presupposition. For example, I 
have been wdrking on a atpdy of ^children's conversatj^on^ vith D/*s. John Dore ax^d 
Ultld^^^ Ball at Rockefeller University in vhiclv ^ are attempting to code both 
« illOQUtionary fimctions ,of speech acts and . relations among .propositions, ^lihat we 
are trying to do is Ipok' at cocfversatlons both from a prepositional point of view 
mM from the^polnt of viev of the illucationary functions of^ speech acts. The 

^ ^ ^ r 

ootlofi Vb^t it should ultimately be possible to develop a descripticxr of the 
cognitive i^ocesses, i^ich operate in conversations and .^derlle the semantic, 
^Supctionalt mod pragmatic relationships amoi)g speech acts. 

. . .. • • -x. 

SSrt: When you talk about the co|pitiye proc^^ses involved in comprehension, can 
I , asauM that yqu mean, and other p^fple in. reading- i^nnr^^hose hidden meanings 



that are ^ccmp>n in the Stanford reading achievesent^ Xests? Do- you aeao, , for 
inaCaneet acme things that really/ look* like problem solving, where you are given 
a ta3k to,.dOt aod you have to ^o back and mearch through the text to see whether 
tbarm,, WM^^aevfn ' fellow rabbi ta^rwnnihg dom the road/ aisd^ then, perhaps find 
.aopi' other definitifooa aa well? ^Tboae tests :always c<xifuaed me, becsat/se it 
iMkm ilka itey-l'Wp aU of th^ kinds of things together -and give you a score. 

Fni^RIISOIr lea,. Qomprebenaion ipclude^ certain klisda of problem solving. Such^ 

s like counting up all of the aMp^ls in 



^globrnk Mtraa are meaningless to me^ it 
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the barnyard. lou d6n^\ know wbat you bay# when you're through counting, 



SPJI: Icen't you really, however, referring to all of those kinds of tasks? 

PRBMRIKSEH: Yes. While we haven't yet a detaile<J^ account of the coeprebension 
process,, do, believe We have a way of Identifying ibe different aspects of 
cosprebension. In^N^act, while the study of comprehension is becoming 
theoretically very sophisticated, the data on which theories are based is very 
thin. I have be*n trying tp improve this situation by developing empirical 
techniques which can provide ^ reasonably rich source, of informatiqn about 

inferential processes in compr erosion* 

t 

GSBOG: Tou said that all of this is problem 'solving <^ What about an algebra wb^ 

|H*oblea? loif^kDow, it*s English. ^ 

0 ^ 



FREDBUCEI: It inrolves comprehension. 

# 



(X ' 



* .. • 

<BBXjG: Uben does M becoae coaprebeosloo , and^ when does it becoae probl< 



PBDBfeEISBI: 1 tiftkc 



cpapretensloB is n kind of problea solTing. 



QUOfi: AU May? 



: It Jukt d^oda on vliat you want to call it. 
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f 

I don't have a good definltloR of problea soj^ing, nor do I see these 
•distloctloos as clear-cut. All I want to do is describe what the human cognitive 
'Sjrstea does lo acquiring propositicnal knowledge froo text. This can involve 
operations on propositions which say be described as problea solving. 

m 

GREGG: Veil, I think that's part of the probl§a that we are all baving^ at the 
conference. We are just. going to call everything by one big g^bal name, so we 
all have a chance to think in our own way about it. . 

FREDEHIBEH: Yes, I agree that ,1s a problea. I have tried to facilitate the 
ccMunicatioo by distinguishing ttJe several different kinds of internal codes. 

For exaeple, one can talk separately about a decoding cocponent by referring to. 

♦ » 

processes which encode inforaation In terms of an abstract language code. The 
, problem here Is that the Inference pategory Is exceedingly large. So f^, I have 
been dealing with the lowest levels of injjerence, but, there are clearly very 
cosplex beuristlcs underlying suoh inferences in discourse cosprehensioc, 
heuristics that we eventually wai^t to describe. Hy strategy is to "ease into* 
the problea ^^pa ^he bottoa up. Bowever, I have been attespting to describe 
tezt-based/lnferenc4s lo gre^t detail, not in terms of a fey global categories. 

CffiGG: Veil, I got Soger to admit there was a decode one and decode two and 
decode three, so there must be several technical terms that we c^ild come to some 

SAMDELSr Wiat decodes are you referring to? 



GIBOC: Ob, going frgm letters to word^t from orthographies to the words 

■ •; • ■ 75 
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theMelveSy ^ut oot froa wordls to meanings^* Those are the things we really Bean 
by decoding. In yo^ case, we aean going froa the ^ensory code to tbe^ language 
code, which is gotng tfca one cc^e to another code, and so maybe ^t ^sn*t decoded 
yet. 

FSEDEBIESES: I will be happy with any teris* that ve can autually agree oc. 

niTSCH: I think it would help, for instance, in this first slide of yours, if 
you would add at least one other level at the bottoo of that slide. lou left out 
■eaning at the prepositional level. • 

" _ -5-- 

■ow, what Ken wa^ talking about rij^ before you brought up the different 
levels was a functional level^ which I thinkswouid fit ^n very well if you would 
add the seanizig level. 

i :' . * 

FREDEBIISEI: The trouble is that I tion't know what internal isode otbef* than a' 
prepositional co<}e is assoclat^ with function. 

4 ^ - 

KURSCH: That doesn't really aake any dlffe^flpce; you don't really know what is 
AMOclatad with the. other things either. Tou know it exists, tbot«h. 

BLOCK: I tmok tbat jour work Is Intarestlng, Carlf In teraa of lt« potential 

"l . * 

tCT provldlog'a way to r«fln« and elaborata our. taxoooay of ccaprabanaioQ vkllls,' 

nd I thiidc It would.^^ery useful for eoM of us id» have an Interest In that 

. e 

take a look ft .the ccB^ebeasloo Inatruetlon In bcclnnli« reading prograas. 
Itet la a ntt hin g laabal and I did not bava tlaa to ^o. I aa eartaln tbat ttera 
la ' aoM ovarlap l^twaao tba knovledga and akllla tbat ^ogroa deraiop and tboaa 
ttal mr% raqulrad, but m doo'^ Jmow tb* d«crac to whlcb tbera la exact otrarXap. 
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We really do not knov tbe extent to which the things th^t Deed to be learned are 
actually beii^ taught, although these things may^not^be explicitly stated as 
beia^ taught. - . * * • *^ \ 



FBEI^I.KSEIi: les, I would be v4ry interested in that; I think that would be a 
Tenr worthwhile project. It would also be interesting to 3ee boW it relates to 
ttit often expressed reaark t-hat there is a difference la the kiod of reading that 
children are required to do in tbe early grades what .happens in the aiddle 
gradjes.. I heard that said a lot, and 1 have. never seen any kind of detailed 
analysis of the change that takes place, 'l>otb in the textual saterials and in the 
context, includii^ functional context in which they are used. 



SIIKZR: I want sose clarification on your bo t toe-up and top-down processing. 

Don*t you always go frca bottos to top and hen froa top to bottoa? Xou 
don*t start at tbe top, 'in your top- doim, do you? 



FSEOERICSEI: Veil, I was startiqg with the assuaptioo that you have a language 
code, first - of all.^ ^t one always starts a\ the bottos. The question is bow 
far do you go,. so that Shank Just goes a little way, and then he starts doing 
tMi^ at a higher I'evel. Tbat*s tbe reason 1 said^it is an orersiapl if 1 cation- 
to talk about a bott!bs-up aodel versus a top-down aodel. il«^think ^his is Just a 
way of characterizing differences that can Occur in tbi w^y component processes 
intfraot. , . 

Tou should aee, for axaaple, tbe flow chart MIT has put out, a thing call^ 



*P90Bla*s Flow Cbart for tbe Hinogr^ Prt^raa." It *s Incredible. Hate you ever 
mm it2«,^It*s Just oTt tbe Interaotion, tbe wmy tboM subroutines interact. 
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Ther« is no slaple distinction between a parser and a* semantic interpreter and a 
logical coBponent. The Wnograd approach to graMar^ is called procedural 
SrMir~a series of programs or procedures Which ultimately generate semantic 
representations not unlike the one that I am using. 

DAOTS; Could you ejqand-ocf your coraent that you. felt that the oral reading task 

ff 

biased the child to a bottom-up approach? 

FREDEHIKSEK: I don't know this tK> be true, but it seemp a reasonable guess, tou 

could find out by studying the kinds of information children acquire from a text 

read aloud or silently. Tou could have a child read aloud, and •^then have the 

child retell - the story and compare the child's recall to that obtained by Just 

asking the child ta read a story, or listen to a story. One would look at .the 

• • ■ 'J 
kinds of Information the child Incorporates ipto hia retelling of the story under 

the different conditions. 

Qae effect of ora^ reading is to increase readimg time. Oral reading would 
almo eonstrain the way in which a line of text is meumed. For example, suppose 
•ye fixation data were studied in oral reading aa'ofpoaed to silent reading. If 

(me found' major differeiwes, I would aasume that womld be etidence for different 

, ■■ » 

processing 'stpataglea. Tou -wouW proh s b^ j find bops fixation points on a lina on 
• taxt in oral roadicg than i^ ^«Dt^readii«. Is ttet right? 

CbIlL: Thmt*8 on a level. ^ * 

• - * * 

MJOB: BaeaoM tte raailar is goii« slo^ar. 



: A latal of rMding, ydu Man? 
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* * 

CHALLi A level of reading. 



DiMC: But the oral reading rate slows the reader down, there would be a 
cooatraint on fixations. 

PREDERIESEN: Tou could maintain the same number of fixation points and increase 
fixation durations t for exaxaple. As a aatter of fact, the 'aost interesting work 
00 eye Bovesents now, I think, looks at eye ocvefflents from the point of view of 

' • \ 

tte c^nitive processes that control ttea^. 

S-' ■ ■ 

DANKS*. I asked tf>e question because ^here is sose suggestion in the literature 
tbatt in the oral reading task, the reader does cooprehend, and the oral output 
is generated froa a higher sesantic representation. I donH know exactly what 
the nature of that ^^lantic representation is, 

FREDESIESEN: It seoBS likely that oral reading can occur tritb or without 
coaprehenaion. I can read stories that Z have read many tiaes before to ay son 
without processing the stories at the sraantic level at all. In fact, I can even 
be thinking about a problea while I aa reading a],oud to ay son, or I can be\ 
thinking about the story. My son dan recognize whether I aa thinking about the 
etory pr not. Be* 11 say, "tou are not paying attention, Daddy." 
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PRESENTATI#N BY DENNIS FISHER ' 



BESMICK; We move next to* Dennis Fisher^s paper, "Dysfunctions in Reading 
Disability: There's More than Meets the Eye,» . 




